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(57) ABSTRACT 

An instrument including a clamping jaW With an anvil 
de?ning an elongated slot and staple forming cups on 
opposing sides of the elongated slot. A housing rotatably 
mounts on the anvil and a pusher rotatably mounts Within the 
housing. A handle actuates the clamping jaW from the open 
to the intermediate position by rotating the housing toWards 
the clamping jaW. To move from the intermediate position to 
the closed position, the pusher rotates toWards the anvil. A 
staple cartridge, disposed in the housing, includes a staple 
track for retaining tWo roWs of staples on opposing sides of 
the elongated slot. TWo staple drivers align With the distal 
most staples. The drivers slidably mount in the staple 
cartridge and couple to the pusher such that each staple 
driver forces a staple into the forming cups and, in turn, 
staples the body tissue as the pusher rotates from the 
intermediate to closed position. A knife rotatably mounts on 
the staple cartridge and couples to the pusher such that the 
knife passes into the elongated slot and, in turn, cuts the 
body tissue as the pusher rotates from the intermediate to 
closed position. 
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SURGICAL INSTRUMENT FOR PROGRESSIVELY 
STAPLING AND INCISING TISSUE 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The subject disclosure relates to surgical instru 
ments and methods for cutting and applying surgical staples 
to body tissue, and more particularly, to a surgical instru 
ment for progressively forming an incision in body tissue 
While placing staples on each side of the incision. 

[0003] 2. Background of the Related Art 

1. Field of the Invention 

[0004] Many surgical procedures often require the appli 
cation of one or more surgical fasteners to body organs and 
tissue. In many instances, the fasteners used are unitary 
metal staples. Such metal staples are used in numerous types 
of surgical procedures. In most surgical procedures, the 
staples are applied directly to the body tissue requiring 
attachment, reattachment, ligation, etc. In certain other pro 
cedures, staples are used to attach an intermediate object to 
the body tissue. In still other procedures, cutting of the body 
tissue in areas adjacent the stapling is also desired. 

[0005] In vieW of the above, surgical stapling instruments 
are knoWn Wherein tissue is ?rst grasped or clamped 
betWeen opposing jaW structure and then fastened by means 
of fasteners. In some instruments, a knife is provided to cut 
tissue Which has been joined by the fasteners. Instruments 
for this purpose can include tWo elongated jaWs Which are 
respectively used to capture or clamp tissue. Typically, one 
of the jaWs carries a disposable cartridge Wherein a plurality 
of staples are arranged in a roW While the other jaW has an 
anvil for forming the staple legs as the staples are driven 
from the cartridge. Generally, the stapling operation is 
effected by a camming element Which travels longitudinally 
through the cartridge and acts upon individual staple pushers 
to sequentially eject the staples from the cartridge. A knife 
can be positioned in such a manner so as to operate sequen 
tially immediately behind the camming element and laterally 
positioned betWeen the staple roWs to longitudinally cut 
and/or open the stapled tissue. Such instruments are dis 
closed, for example, US. Pat. No. 3,490,675 to Green and 
US. Pat. No. 5,901,895 to Green. 

[0006] An instrument disclosed in US. Pat. No. 3,499,591 
to Green applies a double roW of staples on each side of the 
incision. This is accomplished by a cartridge assembly 
Wherein a cam member moves Within an elongate guide path 
betWeen tWo sets of staggered staple carrying grooves. 
Staple drive members are positioned in such a manner so as 
to be contacted by the longitudinally moving cam to effect 
ejection of the staples. The cartridge assemblies typically 
come in a plurality of siZes, each varying in both length and 
number of staples contained therein. Depending on the 
procedure to be performed, the surgeon must select the 
appropriate cartridge assembly. 
[0007] The instruments described above Were all designed 
for use in surgical procedures Wherein surgeons have direct 
access to the operation site. HoWever, in endoscopic or 
laparoscopic procedures, surgery is performed through a 
small incision or through narroW cannulae inserted through 
entrance Wounds in the skin. In order to address the speci?c 
needs of endoscopic and/or laparoscopic surgical proce 
dures, endoscopic surgical stapling devices such as those 

Oct. 25, 2007 

disclosed in US. Pat. No. 5,040,715 and US. Pat. No. 
5,318,221, both to Green et al., have been developed. In 
general, these instruments are provided With clamping struc 
ture to effect approximation of an anvil and a staple cartridge 
to secure tissue therebetWeen, and staple ?ring structure to 
effect sequential ejection of a plurality of staples from the 
staple cartridge after the tissue has been secured. 

[0008] It is the case With most prior art stapling instru 
ments designed to sequentially place one or more lines of 
staples on both sides of an incision, that once the staple ?ring 
process begins, the surgeon must typically complete the 
entire stapling stroke. OtherWise, if the surgeon stops sta 
pling mid-stroke, some of the staples Will be only partially 
formed due to the terminated movement of the advancing 
camming member relative to the leading staple pushers. This 
can complicate the surgical procedure. 

[0009] While prior art stapling and cutting instruments 
have proven useful, it Would be bene?cial to provide a 
surgeon With an instrument that provides greater control 
over staple placement along an incision during an endo 
scopic surgical procedure so as to alleviate the problems 
associated With a sequentially ?red stapling instrument. 

SUMMARY OF THE INVENTION 

[0010] In one embodiment, the subject disclosure is 
directed to an instrument for stapling and cutting body tissue 
including a clamping jaW With an anvil Wherein the anvil 
de?nes a slot and a pair of staple forming cups adjacent the 
slot, and a housing rotatably mounted on the anvil. A pusher 
rotatably mounts Within the housing and a handle has a 
trigger for actuating the clamping jaW. A staple cartridge is 
Within the housing and has a plurality of staples that sequen 
tially slide into an aligned position With the pair of forming 
cups. A driver slidably mounts in the staple cartridge and 
couples to the pusher such that the driver forces a staple into 
the forming cups to staple the body tissue as the pusher 
rotates toWard the anvil. A knife rotatably mounts on the 
staple cartridge and couples to the pusher such that the knife 
passes into the slot to cut the body tissue as the pusher 
rotates toWard the anvil. 

[0011] In another embodiment, the subject disclosure is 
directed to an instrument for stapling and cutting body 
tissue. The instrument includes a clamping jaW With an anvil 
de?ning an elongated slot and staple forming cups on 
opposing sides of the elongated slot. A housing rotatably 
mounts on the anvil and a pusher rotatably mounts Within the 
housing. A handle actuates the clamping jaW by indepen 
dently rotating the housing and the pusher toWards the anvil. 
A staple cartridge, disposed in the housing, includes a staple 
track for retaining tWo roWs of staples, each roW being 
laterally spaced from the elongated slot. The drivers slidably 
mount in the staple cartridge and couple to the pusher such 
that each driver forces the distal most staple of each roW into 
the forming cups and, in turn, staples the body tissue as the 
pusher rotates from the intermediate to closed position. A 
knife rotatably mounts on the staple cartridge and couples to 
the pusher such that the knife passes into the elongated slot 
and, in turn, cuts the body tissue as the pusher rotates from 
the intermediate to closed position. 

[0012] In another embodiment, the subject disclosure is 
directed to a surgical instrument for stapling and cutting 
body tissue that includes a handle assembly With an actua 
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tion handle mounted for movement relative to a stationary 
handle. An elongated tubular body portion extends distally 
from the handle portion and de?nes a longitudinal axis. A 
fastening assembly is operatively connected to a distal end 
portion of the body portion and includes an elongated anvil 
portion having laterally opposed staple forming surfaces at 
a distal end thereof. The fastening assembly also includes an 
elongated housing portion mounted for pivotal movement 
relative to the anvil portion betWeen an open position and a 
closed position. A cartridge is supported Within the housing 
portion and it carries tWo laterally spaced apart longitudi 
nally extending roWs of staples. Each roW of staples has a 
staple pusher movably mounted at a distal end thereof for 
urging staples from the cartridge. The cartridge also carries 
a cutting knife positioned betWeen the laterally spaced apart 
roWs of staples and mounted for pivotal movement about an 
axis extending at an angle With respect to the staple roWs. A 
forked lever is also supported Within the housing portion and 
it is mounted for pivotal movement relative to the cartridge. 
The forked lever has means for operatively engaging the 
staple pushers and means for operatively engaging the 
cutting knife. First and second actuation cables extend 
through the body portion betWeen the handle assembly and 
the fastening assembly. The ?rst actuation cable is opera 
tively connected to the housing portion of the fastening 
assembly and second actuation cable is operatively con 
nected to the forked lever of the fastening assembly. 

[0013] In use, pivotal movement of the actuation handle 
relative to the stationary handle through a ?rst distance 
causes the ?rst actuation cable to move the housing portion 
from the open position, spaced from the anvil portion, to the 
closed position approximated With the anvil portion. Pivotal 
movement of the actuation handle through a second distance 
causes the second actuation cable to drive the lever into the 
cartridge, Whereby the staple pushers drive respective 
staples from the cartridge to be formed against the staple 
forming surfaces of the anvil portion, While the cutting blade 
pivots about its axis in a path running betWeen the staples 
driven from the cartridge. 

[0014] Once the surgical stapler is inserted, it Would be 
advantageous to provide a surgical stapling and cutting 
instrument Whereby the distal end of the stapler articulates 
relative to an axis of the stapler for extending the distal end 
around bones, body tissue, and the like to orient and apply 
surgical staples from the distal end into body tissue. A need, 
therefore, exists in many such procedures for a compact 
surgical stapling and cutting instrument having an articulat 
ing distal end employing feW moving parts for accurately 
positioning the distal end. In addition, the articulation 
mechanism should provide a stable articulated position at 
the distal end, alloWing the distal end to be set in a ?xed 
orientation by the operator as the operator directs the hi s/ her 
hands to other activities. 

[0015] It should be appreciated that the present invention 
can be implemented and utiliZed in numerous Ways, includ 
ing Without limitation as a process, an apparatus, a system, 
a device, and a method for applications noW knoWn and later 
developed. These and other unique features of the system 
disclosed herein Will become more readily apparent from the 
folloWing description and the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] So that those having ordinary skill in the art to 
Which the surgical apparatus and method of the subject 
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invention appertains Will more readily understand hoW to 
make and use the same, reference may be had to the 
draWings Wherein: 

[0017] FIG. 1 is a perspective vieW of a surgical cutting 
and stapling instrument constructed in accordance With the 
present disclosure, With the distal clamping jaW oriented in 
an open position; 

[0018] FIG. 2 is an exploded perspective vieW, With parts 
separated for ease of illustration, of the handle assembly of 
the instrument of FIG. 1; 

[0019] FIG. 3 is an exploded perspective vieW, With parts 
separated for ease of illustration, of the trigger linkage 
sub-assembly of the handle assembly of the surgical instru 
ment of FIG. 1; 

[0020] FIG. 4 is a perspective vieW of the distal portion of 
the surgical instrument of FIG. 1 in an articulated position 
relative to the axis of the instrument body, With the staple 
cartridge assembly partially extended from the cartridge 
housing; 

[0021] FIG. 5 is a detailed vieW taken along lines 5-5 of 
FIG. 2, illustrating the ratcheting interaction betWeen the 
star Wheel and paWl used to effectuate articulated movement 
of the stapling and cutting assembly relative to the axis of 
the instrument body; 

[0022] FIG. 6 is a top elevational vieW of the distal portion 
of the instrument of FIG. 1 showing a portion of the range 
of motion of the stapling and cutting assembly of the 
instrument; 

[0023] FIG. 7 is aside elevational vieW, in partial cross 
section, of the distal stapling and cutting assembly, Wherein 
the staple cartridge is removed from the cartridge housing; 

[0024] FIG. 8 is an exploded perspective vieW of the distal 
stapling and cutting assembly of FIG. 7, With parts separated 
for ease of illustration; 

[0025] FIG. 9 is a detailed top vieW of a prong of the 
forked stapler pusher lever shoWn in FIG. 8; 

[0026] FIG. 10 is a detailed side vieW of a prong of the 
forked stapler pusher lever shoWn FIG. 8; 

[0027] FIG. 11 is a detailed top vieW of the staple forming 
cups of the anvil shoWn in FIG. 8; 

[0028] FIG. 12 is an exploded perspective vieW, With parts 
separated for ease of illustration, of the jointed steering 
knuckle assembly of the surgical instrument of FIG. 1; 

[0029] FIG. 13 is a perspective vieW of the staple cartridge 
assembly of the instrument of FIG. 1, as vieWed from a 
proximal end thereof; 

[0030] FIG. 14 is a top plan vieW of the staple cartridge 
assembly of shoWn in FIG. 13; 

[0031] FIG. 15 is a perspective vieW of the staple cartridge 
assembly of FIG. 13, With parts separated for ease of 
illustration; 

[0032] FIG. 16 is a side elevational vieW of the surgical 
instrument of FIG. 1, partially cut-aWay to reveal the inter 
nal components of the handle assembly, Wherein the mov 
able trigger of the handle assembly is in a neutral position 
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corresponding to the clamping jaW of the stapling and 
cutting assembly being positioned in a normally biased open 
position to receive tissue; 

[0033] FIG. 17 an enlarged side elevational vieW, in cross 
section, of the distal stapling and cutting assembly of the 
surgical instrument, With the clamping jaW in an open 
position; 
[0034] FIG. 18 is a side elevational vieW of the surgical 
instrument of FIG. 1, partially cut-aWay to reveal the inter 
nal components of the handle assembly, Wherein the mov 
able trigger of the handle assembly is in an intermediate, 
partially closed, position relative to the ?xed gripping 
handle, corresponding to the clamping jaW of the stapling 
and cutting assembly being moved to a closed position 
Without ?ring the stapling mechanism; 

[0035] FIG. 19 an enlarged side elevational vieW, in cross 
section, of the distal stapling and cutting assembly of the 
surgical instrument, With the clamping jaW in a; 

[0036] FIG. 20 is a side elevational vieW of the surgical 
instrument of FIG. 1, partially cut-aWay to reveal the inter 
nal components of the handle assembly, Wherein the mov 
able trigger of the handle assembly is in a fully compressed 
position relative to the ?xed gripping handle, corresponding 
to the stapling and cutting mechanism in the clamping jaW 
being actuated to drive a pair of staples through body tissue 
captured in the clamping jaW While substantially simulta 
neously cutting the tissue betWeen the staples With a pivot 
ing knife blade; 

[0037] FIG. 21 an enlarged side elevational vieW, in cross 
section, of the distal stapling and cutting assembly of the 
surgical instrument, With the staple pusher pulled toWard the 
anvil such that the staples are driven through the body tissue 
captured in the clamping jaW and formed in the cups of the 
anvil forming surface While the pivoting knife rotates about 
its axis to form an incision in the tissue betWeen the staples; 

[0038] FIG. 22 is a side elevational vieW of the surgical 
instrument, partially cut-aWay to reveal the internal compo 
nents of the handle assembly, Wherein the trigger is shoWn 
moving from the fully retracted position to the open position 
after ?ring the stapling mechanism, alloWing the claming 
jaW to return to a normally biased open position; 

[0039] FIG. 23 is a top vieW of a surgical site Wherein 
tissue has been stapled and cut by the surgical instrument of 
FIG. 1, With the anvil beneath the tissue shoWn in detail; 

[0040] FIG. 24 is a sectional vieW taken along lines 24-24 
of FIG. 23, Which shoWs a staple driven through tissue With 
the legs formed by the forming cups of the anvil surface; and 

[0041] FIG. 25 is a perspective vieW of the stapling and 
cutting assembly of the surgical instrument of FIG. 1, as it 
is being WithdraWn from a surgical site Wherein tWo lines of 
staples have been progressively applied to body tissue that 
has been substantially simultaneously cut. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0042] The present invention overcomes many of the prior 
art problems associated With endoscopic and laparoscopic 
stapling instruments. The advantages, and other features of 
the instrument disclosed herein, Will become more readily 
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apparent to those having ordinary skill in the art from the 
folloWing detailed description of certain preferred embodi 
ments taken in conjunction With the draWings Which set 
forth representative embodiments of the present invention 
and Wherein like reference numerals identify similar struc 
tural elements. 

[0043] It is generally accepted that endoscopic procedures 
are more common than laparoscopic procedures. Accord 
ingly, the folloWing embodiments shall be discussed in terms 
of endoscopic procedures. HoWever, use herein of such 
terms such should not be construed to limit the claims 
appended hereto to a cutting and stapling instrument for use 
only in conjunction With an endoscopic or laparoscopic tube. 
On the contrary, it is believed that the embodiments 
described herein may ?nd use in any procedure Where access 
is limited to a small incision. Also, as used herein the terms 
“fasteners” and “staples” shall be treated equivalently. 
Unless otherWise stated, the term “cartridge assembly” shall 
include at least the cartridge itself and staples or fasteners 
and staple drive members disposed therein. In the draWings 
and the description Which folloWs, as is customary, the term 
“proximal” refers to the end Which is closest to the operator 
When the instrument is in use, While the term “distal” Will 
refer to the end Which is furthest from the operator during 
use thereof. All relative descriptions herein such as left, 
right, up, and doWn are With reference to the Figures, and not 
meant in a limiting sense. 

[0044] Following is a detailed description of the present 
instrument. The description is divided into separate sections 
to describe the structure and the desired movements pro 
duced thereby. Those sections include the instrument, the 
handle section, the steering assembly, the staple cartridge, 
the fastening and cutting assembly, the cable assembly, 
loading the instrument and ?ring the instrument. The fol 
loWing description is in reference to the draWings, Wherein 
like reference numerals designate identical or corresponding 
parts throughout the several vieWs. 

The Instrument 

[0045] Referring initially to FIG. 1 there is illustrated in 
perspective vieW the instrument 10 particularly adapted for 
cutting and applying surgical staples to body tissue. Except 
Where noted otherWise, the materials utiliZed in the compo 
nents of the apparatus generally include such materials as 
polycarbonate for housing sections and related components, 
and stainless steel for such components Which transmit 
forces. One preferred polycarbonate material is LEXAN 
brand polycarbonate available from General Electric Com 
pany. Other speci?c preferred materials such as nylon or 
glass ?lled nylon (for strength) may also be utiliZed. HoW 
ever, equivalent alternative materials noW knoWn and later 
developed Will readily come to the mind of those skilled in 
the art. 

[0046] The instrument 10, as noted above, is con?gured to 
engage body tissue, progressively apply a plurality of sur 
gical fasteners or staples thereto, While progressively form 
ing an incision in the fastened body tissue during an endo 
scopic surgical procedure. In brief overvieW, the instrument 
10 includes a handle portion 12, an elongated body portion 
14 extending distally from the handle portion 12 de?ning a 
longitudinal axis, and a fastening and cutting assembly 16 
supported on the distal end of the elongated body portion 14. 
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The fastening and cutting assembly 16 is also referred to as 
a clamping jaW 16, particularly When loaded With a staple 
cartridge 18. A steering knuckle assembly or joint 20, 
betWeen the fastening and cutting assembly 16 and handle 
portion 12, is adapted and con?gured to facilitate articulat 
ing motion of the assembly 16 about an axis “x” extending 
perpendicular to the longitudinal axis of body portion 14 
through an arc denoted by arroW “a”. The elongated body 
portion 14 is generally tubular to alloW various cables to 
extend therethrough. 

[0047] Referring still to FIG. 1, the handle portion 12 of 
the instrument 10 includes a stationary manual grip 22 and 
a pivotable trigger 24 Which is mounted to be pivoted toWard 
and aWay from the manual grip 22. To activate a ?ring 
linkage assembly 26 (see FIGS. 2, 3 and 8) and thereby start 
the cutting and stapling sequence, the trigger 24 is pivoted 
toWard the manual grip 22 as described in further detail 
beloW. After ?ring, the trigger 24 pivots aWay from manual 
grip 22 to return the instrument 10 to the pre-?red position 
or open position for further stapling and cutting. 

[0048] A manually operative ratcheting star Wheel 28 is 
rotatable, about an axis denoted by arroW “c”, to control the 
position of steering knuckle assembly 20. The star Wheel 28 
is conveniently positioned Within the handle portion 12 to 
permit access by a user’s ?ngers. In another embodiment, 
the handle portion 12 forms a relief for minimizing acci 
dental rotation of the star Wheel 28. Upon using the handle 
portion 12 and star Wheel 28 to position the fastening and 
cutting assembly 16 in the desired location relative to the 
body portion 14, the trigger 24 is actuated to ?re the 
instrument 10, as discussed in greater detail beloW. 

[0049] Referring to FIG. 4, the fastening/stapling and 
cutting assembly 16 houses a removable staple cartridge 18 
Within a housing 32. In a normally biased open position, the 
staple cartridge 18 can be manually inserted or removed as 
desired in a direction extending along arroW “d” as shoWn in 
FIG. 4. The housing 32 is pivotally attached and normally 
biased open to permit the insertion or capture of body tissue 
therein as shoWn in FIG. 16. The combined staple cartridge 
18 and housing 32 pivot about axis “y” denoted through an 
arc denoted by arroW “b”through the manual movement of 
the trigger 24. As a result, the staple cartridge 18 drives 
against an anvil 34 to form the staples and incision is formed 
by a knife associated With the cartridge. Structure to accom 
plish driving the staple cartridge 18 against the stapler anvil 
34 and forming an incision in the stapled tissue is provided. 
Such structure includes, among other things, cables that are 
operatively connected to the trigger 24 such that, When the 
trigger 24 is actuated, preferably repeatedly, the surgical 
instrument 10 is ?red multiple times to progressively cut and 
apply staples to body tissue. It is envisioned that many other 
types of linkages than cables Would perform adequately 
Within the subject instrument as Would be appreciated by 
those of ordinary skill in the pertinent art. 

The Handle Section 

[0050] Referring noW to FIGS. 2 and 3, there are shoWn 
tWo perspective vieWs of the handle portion 12 With parts 
separated for illustration purposes. The handle portion 12 
alloWs a user to position the instrument 10 and control both 
the steering assembly and instrument ?ring as described 
beloW. 
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[0051] The handle portion 12 is comprised of a tWo-piece 
handle 36 preferably as shoWn and preferably formed of 
polycarbonate material. The separate parts of the housing 32 
may be attached by Welding, adhesives, screWs (as shoWn) 
and the like. The ultimate purpose of the handle portion 12 
is to provide controlled movement of the fastening and 
cutting assembly 16. The trigger 24 is pivotally mounted to 
the handle 36 by pivot pin 38. Opposing bosses 40 on the 
inside of the handle 36 form recesses 42 for receiving the 
pivot pin 38. The trigger 24 is roughly L-shaped With a 
trigger arm 44 being squeezed by the surgeon and a lever 
arm 46 for translating force from the trigger arm 44 to drive 
the ?ring linkage assembly 26. 
[0052] The ?ring linkage assembly 26 has tWo cam por 
tions 48a, 48b driven by the lever arm 46. Each cam portion 
48a, 48b independently pivots at a loWer end about a pin 50 
received in shoulders 52 formed in the handle 36. A bushing 
54 laterally separates the cam portions 48a, 48b and alloWs 
independent rotation thereof. A rearWard projection 58 on 
the trigger 24 passes intermediate the cam portions 48a, 48b 
and connects to a spring 60, Which extends to a retaining 
post 62 of the handle 36. The trigger 24 is biased by the 
spring 60 to an open position. 

[0053] Each cam portion 48a, 48b forms cam tracks 64a, 
64b, respectively, for slidably receiving a cam pin 66 cap 
tured in a transverse bore 68 of the lever arm 46. The cam 
portions 48a, 48b slide into respective slots 70a, 70b formed 
in the lever arm 46. In the open position, the cam pin 66 is 
preferably at the bottom of the cam tracks 64a, 64b. Each 
cam track 64a, 64b is uniquely shaped to achieve the desired 
results described in more detail beloW. In a preferred 
embodiment, the cam tracks 64a, 64b have a linear section 
72a, 72b and an angled section 74a, 74b. The angled section 
7411 is relatively more slanted With respect to the linear 
section 74a so that the resulting motion thereof is relatively 
greater as the trigger 24 moves to the closed position. 

[0054] SWing blocks 76a, 76b pivotally mount to the top 
of the cam portions 48a, 48b by pin 78. The sWing blocks 
76a, 76b also retain cables 82a, 82b, respectively, of the 
cable assembly 80. As described hereinbeloW, actuation of 
the trigger 24 causes proximal movement of the cam por 
tions 48a, 48b such that the cables 82a, 82b are tensioned to 
?re the instrument (e.g., close the clamping jaW 16, staple 
tissue and cut tissue). As can be seen, the ?ring linkage 
assembly 26 serves to translate force from the trigger 24 to 
the fastening and cutting assembly 16 and, as such, many 
means for this function Would be apparent to those of 
ordinary skill in the art based upon revieW of the subject 
disclosure. 

The Steering Assembly 
[0055] Referring to FIG. 2, the steering knuckle assembly 
20 includes the manually adjustable star Wheel 28 mounted 
on the handle 36 and connected by a steering cable 86 to a 
steering knuckle assembly 20. The steering knuckle assem 
bly 20 alloWs the user to vary and set the angular relation 
ship betWeen the fastening and cutting assembly 16 and the 
elongated body portion 14 such that further manipulation is 
not required. As a result, the user can pay undivided atten 
tion to locating and ?ring the instrument 10. FIG. 6 shoWs 
the steering knuckle assembly 20 out of alignment With the 
longitudinal axis of the elongated body portion 14 and in 
phantom lines to illustrate an acceptable range of movement 
about the axis x . 
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[0056] Referring to FIGS. 2 and 5, the handle 36 secures 
a bracket 88 having the star Wheel 28 rotatably mounted 
thereon. Apertures 90 on opposing sides of the handle 36 
alloW the star Wheel 28 to protrude from the handle 36 and, 
thereby, be accessed by the user. In order to prevent free 
rotation of the star Wheel 28, a spring clip 92 secures to the 
bracket 88 and forms a tip 94 for engaging teeth 96 formed 
in the star Wheel 28. The spring clip 92 is siZed and 
con?gured such that normal manual pressure overcomes the 
retentive force thereof. The star Wheel 28 also forms a pulley 
portion 98, Which couples to the steering cable 86. The 
steering cable 86 forms an elongated loop attached to the 
pulley portion 98 at one end and attached to the steering 
knuckle assembly 20 at the other end as described beloW. 

[0057] Referring noW to FIGS. 7, 8 and 12, the steering 
cable 86 passes through the elongated body portion 14 to a 
termination block 100. A proximal side of the termination 
block 100 is adapted and con?gured to plug the elongated 
portion 14 by a friction ?t. The termination block 100 also 
forms apertures for alloWing the steering cable 86 and other 
cables to pass Without obstruction. A distal side of the 
termination block 100 includes three legs 102, 104, 106 With 
transverse bores 102a, 104a, 106a, respectively. A pulley 
108 is rotatably secured betWeen the top leg 102 and the 
middle leg 104 by a central aperture 109 that receives a pin 
110. The pulley 108 receives the steering cable 86 such that 
rotation of the star Wheel 28 causes a corresponding rotation 
of the pulley 108. 

[0058] The stapler anvil 34 of the fastening and cutting 
assembly 16 rotatably couples to the termination block 100 
and is keyed to the pulley 108. The stapler anvil 34 has a 
clevis formed by opposing upper and loWer legs 114, each 
With a transverse bore 116 for receiving the pivot pin 110. 
Thus, the stapler anvil 34 is rotationally coupled to the 
termination block 100. To key and, thereby, drive the rota 
tional motion of the stapler anvil 34, a pin 118 extends into 
bores 120, 122 formed in the upper leg 102 and pulley 108, 
respectively. Thus, as the pulley 108 moves so does the 
stapler anvil 34. The range of motion of the stapler anvil 34 
is limited by the shape of the top leg 102 of the termination 
block 100, Which comes to a point 124. Adjacent the point 
124 are angled surfaces 126 that act as hard stops for the pin 
118 to limit the rotation of the stapler anvil 34. Thus, rotation 
of the star Wheel 28 turns the pulley 108 and, ultimately, the 
stapler anvil 34, e.g., the fastening and cutting assembly 16, 
rotates about the axis “x” as shoWn in FIG. 6. A pair of 
capstans 129a, 1291) rotatably mount to the termination 
block 100 for varying routing of the cables 82a, 82b, 
respectively. Each capstan 129a, 1291) is ?xed to the termi 
nation block 100 by respective pins 133a, 1331) in a central 
aperture 131a, 131!) formed therein. The capstans 129a, 
1291) also form circumferential grooves 135a, 135b, respec 
tively, for routing the cables 82a, 82b around the capstans 
129a, 1291). 

[0059] Referring in particular to FIG. 2, in one embodi 
ment, the proximal portion of the tubular body portion 14 is 
rotatably mounted to the handle portion 12 to facilitate axial 
rotation of the body portion 14 relative to the handle portion 
12. The tubular section forms a hub 137 for rotational 
adjustment. An annular rim 139 protrudes from the hub 137 
to form a groove that is tightly captured by an opening 141 
in the handle portion 12. 
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The Staple Cartridge 

[0060] Referring noW to FIGS. 13-15, there are shoWn a 
perspective vieW, a top vieW and a vieW With parts separated 
for illustration purposes, respectively, of the staple cartridge 
18 of the instrument 10. The staple cartridge 18 retains a 
plurality of staples 128, in tWo roWs, for deployment in 
tissue as Well as a knife 132 for cutting tissue. As described 
hereinabove, the staple cartridge 18, When assembled, is 
inserted or loaded into the fastening and cutting assembly 
16. It is envisioned that one or more staple cartridges 18 may 
be provided With the instrument 10. The staple cartridge 18 
may be disposable or steriliZed and re-loaded With additional 
staples 128 for re-use. 

[0061] The staple cartridge 18 is comprised of a staple 
track 134 for supporting the tWo roWs of staples 128. The 
staples 128 are roughly U-shaped such that depending legs 
128a rest in parallel elongated channels 138. The staples 128 
are set at an angle With respect to the length of the roWs in 
order to form at an angle With respect to the incision. Of 
course, the staples 128 could also be set perpendicularly or 
even parallel With respect to the length of the roWs. In one 
embodiment, the roWs of staples 128 are joined by an 
adhesive and, in another embodiment, each staple 128 is 
individually loaded into the elongated channels 138. The 
staples 128 are biased to the distal most position in the 
channels 138 by elongated staple guides 140, Which com 
press a respective staple feed spring 142. The staple guides 
140 are also rough U-shaped in cross-section and angled at 
the distal most end to substantially engage the staples 128. 
The staple feed springs 142 are retained in the channels 138 
by spring retainers 144 disposed in the proximal most end of 
the channels 138. The spring retainers 144 are plate-shaped 
and frictionally ?t Within transverse grooves 146 formed in 
the staple track 134. 

[0062] Referring in particular to FIG. 15, a frame 154 
nestles on top of the staple track 134 for carrying staple 
forming blades 148 and the pivoting knife 132. The staple 
forming blades 148 are slidingly held in opposing channels 
150 formed in a mounting block 152 at the distal end of the 
frame 154 such that each blade 148 aligns above the distal 
most staple 128 of each roW. Preferably, a thickness of the 
blades 148 is equal to or slightly less than that of the staples 
128. Apertures 156 formed in the blades 148 receive means 
that drive doWnWard to form the staples as is described 
hereinbeloW. 

[0063] The mounting block 152 also locates and positions 
a cutting edge 158 of the knife 132 for pivotal motion during 
?ring. The knife 132 is pivotally retained by a pin 158 
passing through an aperture 160. On each side of the 
aperture 160, the pin 158 is secured to a semi-circular cradle 
162 formed in the mounting block 152. The pin 158 may be 
spot Welded or other Well knoWn means for attachment as 
Would be appreciated by those of ordinary skill in the 
pertinent art. 

The Fastening and Cutting Assembly 

[0064] Referring noW to FIG. 8, there is shoWn a perspec 
tive vieW, With parts separated for illustration purposes, of 
the fastening and cutting assembly 16 of the instrument 10. 
The fastening and cutting assembly 16 retains the staple 
cartridge 18 and drives the staple forming blades 148 and 
knife 132 to accomplish the stapling and cutting of body 
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tissue. The fastening and cutting assembly 16 is normally 
biased open by a spring 164 mounted betWeen the housing 
32 and the stapler anvil 34. As noted above With respect to 
FIG. 6, the stapler anvil 34 of the fastening and cutting 
assembly 16 interacts With the steering knuckle assembly 20 
such that the fastening and cutting assembly 16 is easily 
positioned at a desired angle With respect to the elongated 
body portion 14. 

[0065] The stapler anvil 34 also includes a narroWed distal 
end 166 With a pair of Wing-shaped lateral projections 168. 
The Wing-shaped lateral projections 168 vertically align 
With the distal most staple 128 and staple blades 148. 
Referring in particular to FIG. 11, forming cups 170 in each 
lateral projection 168 capture and shape the staple legs 128a 
during ?ring. TWo upstanding members 172 on the distal end 
166 also form a knife passageWay 174 for guiding the knife 
132. During cutting, the knife cutting edge 158 passes 
through an elongated slot 176 formed at a bottom of the 
knife passageWay. The upstanding members 172 also serve 
as a tissue stop to control the amount of tissue that is cut on 
each stroke of the instrument, and to ensure that an equal 
amount of tissue is cut each time. The stapler anvil 34 has 
tWo upstanding ears 160 that form apertures 162 such that 
the housing 32 is rotatably coupled thereto by a pin 164. As 
a result, the housing 32 can pivot upWard for loading the 
staple cartridge 18 and doWnWard during ?ring of the 
instrument 10. 

[0066] The fastening and cutting assembly 16 is also 
includes a staple pusher 178, Which functions as a lever and 
is rotatably coupled to the housing 32 at a proximal end by 
another pin 180 passing through holes 182, 184 formed in 
the housing 32 and staple pusher 178, respectively. The 
distal end of the staple pusher 178 has tWo prongs 186, 188 
for driving the staple forming blades 148 and a third prong 
190 for driving the knife 132 during ?ring. The third prong 
190 is relatively shorter and depends beloW the other tWo 
prongs 186, 188 to align and couple With a notch 192 of the 
knife 132. 

[0067] Referring in particular to FIGS. 9 and 10, enlarged 
detail top and side vieWs, respectively, of the distal most tip 
194 of prong 186 are shoWn. The tips 194 are shaped and 
con?gured to repeatedly and assuredly engage the apertures 
156 of the staple forming blades 148. Preferably, the tip 194 
is chamfered such that a surface 196 of the tip 194 aligns 
vertically With the staple forming blades 148 and, thereby, 
the aperture 156 therein. The tip of prong 188 is also 
similarly asymmetrically chamfered although not shoWn in 
enlarged detail for simplicity. 

The Cable Assembly 

[0068] Referring to FIGS. 1, 2, 7, and 8, the cable assem 
bly 80 extends from the handle portion 12 for transmitting 
the force applied to the trigger 24 to the fastening and cutting 
assembly 16 during ?ring of the instrument 10. The cable 
assembly 80 includes the clamping cable 82b for initially 
closing the housing 32 and the staple form and cut cable 82a 
for subsequently pulling the staple pusher 178 doWnWard. 

[0069] Referring in particular to FIG. 8, the cable assem 
bly 80 terminates in the fastening and cutting assembly 16. 
The cable assembly 80 has a ?rst cable guide tube 200 and 
a second cable guide tube 202, each of Which consists of a 
plurality of segments articulated into a roughly arcuate 
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shape. Each guide tube 200, 202 has a mounting block 204, 
206 at a proximal end, respectively, for frictionally engaging 
an elongated slot 208 in the stapler anvil 34. At a distal end, 
the guide tubes 200, 202 pass into holes 210, 212, respec 
tively, formed in the stapler anvil 34. As a result, the guide 
tubes 200, 202 form a passageWay for routing the cables 
82a, 82b, respectively, upWards toWard the housing 32. 

[0070] At the proximal end, the clamping cable 82b passes 
upWard through a hole 214 in the stapler pusher 178 and a 
hole 216 in the housing 32. A ball, knot or other Well knoWn 
means 220b formed at the end of the clamping cable 82b 
retains the end of the clamping cable 82b above the housing 
32. As the clamping cable 82b is pulled doWnWard, the force 
is transmitted to the housing 32 and, in turn, the housing 32 
rotates along arroW “b” as shoWn in FIG. 1. Similarly, the 
staple form and cut cable 82a passes upWard through a hole 
218 in the staple pusher 178 and is retained above the staple 
pusher 178 by a ball 22011. A holloW 222 formed in the 
housing 32 prevents interference betWeen the ball 220a so 
that the staple pusher 178 ?ushly nestles therein. As a result, 
the staple pusher 178 rotationally moves With the housing 32 
but can also be draWn doWnWard independently by staple 
form and cut cable 8211. In another embodiment, a single 
cable extends from the trigger 24 so that the housing 32 is 
pulled toWard the anvil 34 in a single action to cut and staple 
the body tissue. 

Loading the Instrument 

[0071] Referring to FIGS. 13-15, the staple cartridge 18 is 
loaded With staples 128 prior to insertion Within the housing 
32. To load the staple cartridge 18, the right and left staple 
guides 140 are retracted proximally, independently or 
together, and staples 128 are inserted in the elongated 
channels 138. Upon release of the staple guides 140, the 
staples 128 are pushed to a proximal most position Within 
the elongated channels 138. 

[0072] Referring noW to FIG. 4, once the staple cartridge 
18 has a desired number of staples 128, the cartridge 18 is 
ready for insertion in the instrument 10. The housing 32 
de?nes a channel 224 in each opposing sideWall for slidably 
engaging strips 226 to set a position of the staple cartridge 
18 Within the housing 32. A passage slot 228, best seen in 
FIGS. 13-15, formed by the pusher frame 154 and staple 
track 134 provides clearance so that the insertion of the 
staple cartridge 18 does not interfere With the cable assem 
bly 80. The staple cartridge 18 is moved proximally Within 
the channels 224 until the staple cartridge 18 is ?ush With the 
distal most end of the housing 32. 

[0073] It is envisioned that the staple cartridge 18 and/or 
the instrument 10 may be preloaded by a machine as Would 
be knoWn to those of ordinary skill in the art or manually 
loaded in a sterile environment. In one embodiment, the 
instrument 10 comes loaded With a single staple cartridge 18 
and is entirely disposable. It is also contemplated that the 
tubular section 14 is selectively detachable at the steering 
knuckle assembly so that the handle portion 12 and tubular 
section 14 may be steriliZed and reused. Alternatively just 
the staple cartridge 18 is disposable. 
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Firing the Instrument 

[0074] 
[0075] As the mechanical structure and connections have 
noW been described to produce the movements of the 
instrument 10, the application of the instrument 10 to staple 
and cut a portion of body tissue Will noW be described 
sequentially. Referring to FIGS. 16 and 17, an instrument 10 
With a fully loaded staple cartridge 18 is shoWn With the 
clamping jaW 16 loaded With a cartridge 18 in an open 
position. The clamping jaW 16 is open Without pressure on 
the trigger 24 because the bias spring 52 pulls the cam 
portions 48a, 48b doWnWard until the cam pin 66 bottoms 
out in the cam tracks 64a, 64b. Thus, the trigger 24 is 
extended distally and a minimal tautness is applied to the 
cable assembly 80. 

[0076] 2. Locating the Instrument 

[0077] The handle portion 12 is held and used to direct the 
clamping jaW 16 to a desired location. As best seen in FIGS. 
5, 6 and 12, by spinning the star Wheel 28, the steering 
knuckle assembly 20 is used to orient the clamping jaW 16 
as desired. Once in a desired position, the clamping jaW 16 
is placed about a portion of body tissue 232 to be stapled and 
cut. The body tissue 232 is tucked betWeen the staple 
cartridge 18 and anvil 34, up against the upstanding member 
172 of the stapler anvil 34. 

[0078] 3. The Intermediate Position 

[0079] Referring to FIGS. 18 and 19, the trigger 24 is 
squeezed to an intermediate position. The trigger 24 and cam 
tracks 64a, 64b are siZed and con?gured such that the 
rotational motion shoWn by arroW “e” causes a substantially 
linear motion of the sWing blocks 76a, 76b as shoWn by 
arroW “f”. HoWever, the resulting effect on cables 82a, 82b 
is different because of the varying con?gurations of the cam 
tracks 64a, 64b. In this intermediate position, the clamping 
cable 82b becomes taut enough to move the housing 32 
along arroW “g” to a closed position. In effect, the clamping 
jaW 16 closes such that the body tissue 232 becomes 
?attened betWeen the staple cartridge 18/housing 32 and 
stapler anvil 34. 

[0080] In more detail and as best seen in FIGS. 2, 3 and 19, 
as the trigger 24 pivots about pin 37 toWard the intermediate 
position, the cam pin 66 moves upWard in the cam tracks 
64a, 64b to rest substantially intermediate the straight sec 
tions 72a, 72b and the angled sections 74a, 74b and, thereby, 
the top of the cam portions 48a, 48b are forced in a proximal 
direction. Thus, the sWing block 76b, attached to the cam 
portion 48b, pulls the clamping cable 82b proximally. In 
another embodiment, detents or holloWs (not shoWn) are 
formed at the transition form the straight sections 72a, 72b 
and the angled sections 74a, 74b in order to retain the trigger 
24 in the intermediate position and provide the user With a 
manual indication of achieving the intermediate position. As 
best seen in FIGS. 8 and 19, When the clamping cable 82b 
is pulled in a proximal direction, the housing 32 is pulled 
doWnWard by the end ball 234 and rotates about pin 164. The 
housing 32 overcomes the force of bias spring 164 and 
pivots doWnWard on pin 164 along arroW “h” to close the 
clamping jaW 16. In another embodiment, the staple form 
and cut cable 82a becomes equally as taut as the clamping 
cable 82b in the intermediate position to facilitate closing 
the clamping jaW 16. 

l. The Open Position 
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[0081] Once closed, the body tissue 232 is secured in 
position betWeen the staple cartridge 18/housing 32 and 
stapler anvil 34 for stapling and cutting. Although the staple 
pusher 178 has moved With the housing 32, the staple pusher 
178 remains adjacent the housing 32 and spaced from the 
body tissue 232. The body tissue 232 is ?attened above the 
Wing-shaped lateral projections 168 and proximal end of the 
elongated slot 176 of the stapler anvil 34. As best seen in 
FIG. 19, the prongs 186, 188 of the staple pusher 178 are 
disposed in the staple forming blades 148 and the third prong 
190 is disposed in the notch 192 of the knife 132. 

[0082] 4. The Stapled and Cut Position 

[0083] Referring to FIGS. 20 and 21, the trigger 24 is 
squeeZed to a stapled and cut position adjacent the handle 
portion 12. The trigger 24 and cam track 6411 are siZed and 
con?gured such that the further rotational motion shoWn by 
arroW “h” causes a further linear motion of the sWing block 
7611 as shoWn by arroW “i”. As a result, the staple form and 
cut cable 8211 becomes taut and moves the staple pusher 178 
as denoted by arroW “j”. In turn, the body tissue 232 is 
substantially simultaneously cut and stapled on opposing 
sides of the incision. 

[0084] In more detail and as best seen in FIG. 2, as the 
trigger 24 pivots about pin 37 from the intermediate posi 
tion, the cam pin 66 moves upWard to the top position in the 
cam tracks 64a, 64b and, thereby, the top of the cam portion 
48a is moved further in a proximal direction. Thus, the 
sWing block 7611, attached to the cam portion 48a, pulls the 
staple form and cut cable 82a proximally. 

[0085] As best seen in FIGS. 8 and 21, When the staple 
form and cut cable 82a is pulled in a proximal direction, the 
staple pusher 178 is pulled by the end ball 220 and rotates 
about pin 180 as denoted by arroW “j”. By the disposition of 
the prongs 186, 188 in the staple forming blades 148, the 
staple pusher 178 forces the staple forming blades 148 
doWnWard against the staples 128 as denoted by arroW “k”. 
Each staple forming blade 148 pushes a staple 128 doWn 
Ward through the body tissue 232 such that the legs 128a 
curl inWard into the body tissue as shoWn in FIG. 24. At the 
same time, disposition of the prong 190 in the knife 132, 
forces the knife 132 to rotate along arrow “1” into the 
passageWay 174 and elongated slot 176 to thereby, cut the 
body tissue 232 adjacent the elongated slot 176. 

[0086] Referring noW to FIGS. 23 -25, once driven through 
the body tissue 232, the knife cutting edge 158 creates an 
elongated incision 236. On opposing sides of the incision 
236, a pair of staples 128 fasten portions of the body tissue 
232 together. These staples 128 are offset at an angle With 
respect to the incision 236 but the staples could be posi 
tioned anyWhere betWeen parallel and perpendicular the 
incision 236 as Would be appreciated by those of ordinary 
skill in the pertinent art. 

[0087] Referring noW to FIG. 22, after cutting and stapling 
the body tissue 232, the instrument 10 returns to the open 
position by release of the trigger 24 to reverse the sequence 
of motions described above. Upon release, the spring 60 
pulls the rearWard projection 58 doWnWard and, thereby, the 
trigger 24 pivots on pin 50 and moves aWay from the handle 
portion 12 as denoted by arroW “m”. The cam pin 66 comes 
to rest in the bottom of the cam tracks 64a, 64b and this 
motion is translated into the sWing blocks 76a, 76b and 






